Comment
Triphenylmethanol, Ph3COH, crystallizes as hydrogenbonded tetrameric aggregates with threefold crystallographic symmetry, each containing an approximately tetrahedral arrangement of O atoms with necessarily disordered hydroxyl H atoms (Ferguson, Gallagher, Glidewell, Low & Scrimgeour, 1992) . These aggregates are significantly different from the cyclic tetrameric aggregates found in triphenylsilanol, Ph3 SiOH (Puff, Braun & Reuter, 1991) , and in triphenylgermanol, Ph3GeOH (Ferguson, Gallagher, Murphy, Spalding, Glidewell & Holden, 1992) , whose graph set (Etter, MacDonald & Bemstein, 1990 ) is R~4(8). Triphenylmethanol can act as a host towards guest molecules such as methanol and dimethyl sulfoxide (Weber, Skobridis & Goldberg, 1989) albeit with hydrogen-bonding arrangements wholly different from that in unsolvated Ph3COH. The diol mbis(diphenylhydroxymethyl)benzene, which forms similar host]guest aggregates with a range of different guest species, crystallizes as centrosymmetric dimers (Toda, Kai, Toyotaka, Yip & Mak, 1989) with graph set R~(16).
In order to assess the effect on the hydrogen-bonding patterns in the crystal lattice in alcohols of this general type by altering the steric demands at the central C atom, we have now determined the structures of racemic 1-ferrocenyl-l-phenylethanol, [(CsHs)Fe(CsI-I4)]CPhMe-OH (I); ferrocenyl(diphenyl)methanol, [(CsHs)Fe-(CsH4)]CPh2OH (II); and ferrocene-1,
position of which was clearly located from a difference map, is directed towards the unsubstituted C5H5 ring in the same molecule (Fig. 2) [(CsHs)Fe(CsH4)]CPhMeOH (I) (Fig. 1 ) crystallizes in the centrosymetric space group P21/n with one molecule in the asymmetric unit; consequently R and S enantiomers are present in equal numbers and related by crystallographic centres of inversion. The unsubstituted C5H5 ring is disordered over two sites with occupancies of 87 and 13% for the major and minor components. There is no hydrogen bonding in the crystal structure, presumably because the conformation adopted by the ferrocenyl, methyl and phenyl substitutents in the solid state shields the hydroxyl group; the distance between the nearest hydroxyl O atoms O. Ferrocene-1, lt-diylbis(diphenylmethanol) (HI) differs from (I) and (H) in that it contains two carbinol moieties on the electroactive molecular core. The asymmetric unit in this structure comprises two independent halfmolecules with both Fe atoms lying on a crystallographic twofold axis. The molecules are hydrogen bonded to form a dimeric structural motif, graph set R~4(8 ) (Fig. 3 ) which is quite different from that found in triphenylmethanol. The O atoms form a flattened trapezium with O.. -O hydrogenbond distances 2.762(2) (×2), 2.714(2) and 2.865(2) ,~. Difference-density maps showed that in both molecules the hydroxyl H atom is disordered equally over two sites, each directed towards neighbouring hydroxyl O atoms as shown in Fig. 3 . The O--H distances are in the range 0.60 to 0.70,4, while the C--O--H angles are between 116.3 and 125.7 °. The positional disorder of the H atoms demands that the hydrogen-bonded motif describes either a clockwise or a counterclockwise pattern; hence each individual dimeric aggregate must be chiral, with equal numbers of the two enantiomers rendering the" crystal as a whole achiral. In (I) the major conformer has a 3.4(3) ° angle between the C5 planes of the ferrocene moiety which is within 8.8(3) ° of an eclipsed conformation [the relevant values for the minor isomer are 7(1) and 25(1) ° , respectively]; in (II) the corresponding dihedral angle is 3.2(1) ° and the rotation of the C5 planes out of an eclipsed conformation is 17.6(1) °. The two independent ferrocene moieties in (III) have 3.7(2) and 4.6(2) ° dihedral angles between their symmetry related C5 planes (for molecules A and B, respectively). Although the C5 rings are within 3.2(2) and 7.7(2) ° of being eclipsed, the conformation adopted is such that the exocyclic C atoms are rotated about a line joining the ring centroids through -66.5(2) and 62.1 (2) ° from an eclipsed conformation.
The molecular dimensions for (I), (II) and (III) are summarized in Table 4 and show no unusual features. There is no solvent of crystallization present in any of the lattices and an examination of the structures using PLATON (Spek, 1991) reveals no potential volume for any solvent molecules.
Experimental Compound (I)
Crystal data 
Compound (II)
Crystal data (18) 0.0535 (9) 0.34689 (15) 0.0432 (7) 0.32494 (22) 0.0600 (11) 0.19415 (23) 0.0648 (13) 0.13356 (17) 0.0528 (9) 0.22774 (13) 0.0373 (7) 0.18654 (12) 0.0370 (6) 0.14459 (14) 0.0457 (8) 0.13074 (17) 0.0573 (11) 0.15892 (17) 0.0617 (11) 0.20082 (19) 0.0612 (11) 0.21437 (16) 0.0507 (9) 0.31412 (12) 0.0362 (7) 0.42249 (14) 0.0452 (8) 
